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(54) AUTOMATIC PIANO 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-level musical performance while maintaining 
compatibility by generating musical performance information by adding a discrimination 
information indicating general operation elements and note-ON and note-OFF events to key 
depression information, string strike information, and key release information in the MIDI 



SOLUTION: Discrimination information indicating general operation elements in the MIDI 
standards is added to key depression information, discrimination information indicating a note- 
ON event in the MIDI standards is added to the string strike information, and discrimination 
information indicating a note-OFF event in the MIDI standards is added to the key release 
information to generate musical performance information. A key depression event frame has its 
status defined with a general operation element of the MIDI standards, so it is ignored by a 
conventional automatic piano. Therefore, when the musical performance information recorded 
by this automatic piano is reproduced by the conventional automatic piano, its performance can 
be displayed at a maximum and when the information is reproduced by this automatic piano, a 
high-level musical performance can be reproduced. 
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(54) kwo*iw smvr; 



(57) [Sft] 

[Mi] fiasoaMifcrT^iSfttt****^^^ if! 

o j , wm^^y y<dxt-zmz r b o 5 i j . a 

CD^^-^^tt. MIDI «»CC*5l»Tftffi»ft^± U 



</-h»^«£ 10110000 01010000 OMckkkkk [Ml 50 kk] 
tflB-f^Vh 10110000 01010001 Ovvvvvvv [60 Si vv] 
Ji»/U h 10110000 00010000 Ovwvrrrr [B0 10 vr] 



(2) 

1 

KM I D I»C^t^h^>^W^-ht7^ 

tttr v y kim i d i mmc^x : oimm^cnmf 6 
[it ^ 3 ] Memm tffis^irtnawiMio 

[0 00 1 ] 
[0 00 2 ] 

[0 0 0 3 ] £C*T\ ■ 

utt ;bft^ <t o rear & fc*© ^ > * - 7 

x-^iOrMI D I (Musial Instrument Digital In 
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terface) tffclfcftr C>*. MIDU »fc-i?tt. 8 

[0 0 0 4] ±^L/cgSbt*TyCD^#tt^ C<DM 
IDI^CifttiW^^ C©»^ t*T S<D 

tozmmz-eot-tfaztiz iocomi d i-***- 
vx- at £ n , m&so ^ > h &c o r sent swuteE <* 

oj»K**B^*1t«*«*a*^*o c©fc«\ H© 
[000 5] 

[»WWi^b«fc5 £c*>r, t7/0?l 

i^ofr**^ ^ogsbfTvccfc^r&i. mm 
3»tcoi^r«. {5j^#jS:$nri^j:^o/c/c*, 

Hf7- 1 7 5 4 7 2^ciatg^nri^cfc ; 5^^c 

W^tt^tra^r^-^^hu-^cc^^ti^b 

mm&tcttttt z>z± ft^z. 6ns. 
[0006] ccr\ ^tt^m^yr^/c^cD^-r— 

i>t. m i d i ^ *^~^£Lr©s»te#5feb*ia. 

«fflMM>^^-*^* fAOj - 

[ooo7]^ fi£*oa«itr^r», midi« 
i&Kmmotcs~Y*>/*7Kttfc?zn&m&±& 



3 

©rashes. 

[000 8] ±»L]Tc*««:«*r«:3tiA: 
[0009] 

«tBt»«fcwM i d i a»tc*jt^TWffl»f^*jB^-r 
^mmm^ffiino. maj7ffi««cc«maMi d is 

fB»a««ec«mBM i d i mmod^xy- 1 

[ooio] Hl*3®2«:gB«o^K:*or«. 

as. *fcttm2a<tatt-rs-±«««©aK«:iftUjr 
*aft*Hi#at. maatt*m*stc<fc^Tiftai$ti 

fmztitcffiH±.{iLK * fjcmi d i SM&ccte^T^- 
U mBTffitr* KCMI D I «»fcfc 

[0 0 1 1 ] 

1. 3Bfe»ft<Dfltdt 

i - 1 ±imt& 

r&£ 0 gntcfcur. i«src*o % 3tt£i©iitt 
2ttJ:^Ttt&£n£32r£>9. 5««i*IKMrr*v 
d^BrSi, Bl #^>*b'>P£*'&cq§JttU 

U 6 *^4;fr6«tt£ /M/^2# 
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[0012] £/c, HJCfcHT . S E 1 , S E 2 tt, JJ 

[00131*(C, 2 6tt«l©Tffite«K0tt#6*'l/c 
10 2 5B, ±T#ft«ciffieH»tW 

rtt^6tirt^2tt07 4- h-fe>1fSF 2. SF3JC 

S>££. *?±3i<Dy * h-fe>1f SF 2#«3fc§*i* & 
T^©7t h-fe>-*SF3**:*3tt*. RISKD 

*C»T. 1^7* H2>US F 2 
[0014] *~fe>*2 5<Dffi*(t#«, 

3 0 ft*. »a^tc*o-c« % ?H#ia^3 0 

tt. ±*©7* h^>lfSF23Wa*«3BCCtt-3r*i6 

IHB»ffl3 0ttT2f<D:7* h-fe>-*SF2#&5fetfc«£ 

[0015] -# % gMBBSCC&oTtt, ?HHialiSP3 0 
T-ft<Oy* H2>^SF3 3^^t^6C^r>r*^ 
±^cd^^- H2>1fSF2*«S*tt!aii«r&«(Wf!ffl 

»«SB^« 3 0 tt±*©^ * b -tz >1f S F 1 WtjbKS 

30 [0016] iaHtf£M&SB3 1 tCfct^Tte, iR*e«tt 

40 [ooi7]io ww*«r«M»-c* ^ ; ia^ r 
* 6 c > « u r ^ * -f a ii(i^S)5p 6 § ft * Sftf 5 - 

^-^^fflt^racDiaa^-* (t. x> *ffia-r&H 

< t , x) ^:-i>3>r3> ho-7i i cc«»sn 

(t. X>*C*-3lvt, «.B»SJCc*jW-5Sll<0tl{H 
CCWKLfcffiiBIWtaiT 5 -^ (X) *f¥fiSU, 1t-*'n> 
hP-7l 2tc«|&-r-5. 1 21*. 

so (igflHJ®^- ^ ( x ) (eft CfcBOMife* y u y -f F 5 



C4) 

5 

-Fj^jtimtfflW^-Z (X) fcttRU 
[0018] 1-2 «*WR 

[0 02 0] afr^-ob^-^ 

[0 02 1 ] fT«^>h7l'~A©* s --*?&* J £* 0 
0, *<Df-*a T9 Oj ^^>F«^ 

h<D±(ii tr? bfc&i. ro J ctUc 
fkkkkkkkj By-h«t7K9Ft?^t*0. C 
wwvj »tTS«K©±ffi7 b** h^UC^ a & 

[0 0 2 2] 2C6C 4 tt»^-f bKfcl^T, f&l>*-< hi 
JR2^^ h»Xf-^Xt*ot t TB0 

i oj w&'U ht^^ci^uti^, -eu 

"C, ^3'^ b<D TwwwJ £/c&£ Twwwwv*«wJ fUSil 
C-C, aSB^-f KDXf-^X TB0 10J«M1D 
WW*. MIDI «ft«:*5l>"CM I D I *-te-S*D 

[0 0 2 3 ] tc5T, 8aw>a»trr^K:tow»-cw, 
y-b*>. y~b*7K#J£T*^>b*ffi^"rig 
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h©*^-***st*ttS*i, ctxtc1tt<?-*ifi 

3S$©«© sus < wn*r c t # nj« <t & * . 

[0 024] <2>tt^^> U-A 

[0 02 5] W-f'O^f-^ ^3&Ctt: 

r B 0 50j#, y-h««S^*SCt«rwL 
TH*. *UC. *3^-f b<DT&7 tf* hCC»*aO 
D rkkkkkkkj icj:-**^- h*** 1 **** 1 *- cc 

I D l^*C*C»T«HlitWiO"C*«Sn"CC»*. 
MiLtf. ±SfiUfcfflK-^^>»"^ r 9 0 k 

[0 02 6 ] y-h#^»5£^Jc«^rff«^^ 

*2/W HWf-f^*ot, -ecDjr-^fii TB0 
5 1 J ifi. WMJ^y V-C$>2>Z±*7Fl,X:\t*Z>o z 
VX % 93 'U bOT{i7 h^Cft^ Tvwwv 

V j (,c£-?xwmm&<D±&7Vv hmmztiz. * 

»H>f^> bCDX^-^^ TB0 5 0 J »M I D 
[0 02 7 ] ^> H K»»-Ctt»< ^ b * 

*>or, ^o^-^fii tbo i o j a»m b-e 

[002 8] C©W^>h^^^^^^ ffa 
[00 29] (3>^l^^> b^U-A 



7 

F2*iljft-rS8KI«F»Jt kN<b-f£. 

[ o o 3 o i «a-f ^> f 7 u - Aof - * «a?:, m 
zor-zm rs, oj^ ss^-o h#ffigi>r 

h<D±{& 1 tr^ hfctt. roj^r#^iAtf 0 
CD r kkkkkkkj t^-hi^7t**; Fr^ltfcO, 
rwvwwj IJiBfflSO±tt7t? h£^L,TC>£ c 

[0 03 1 ] SMB'W hCC*5l>T. Il^-f hi 

1 0J ffiSR^-f Ft*^Ci^iri^ e L/ 
"C, ^3^W h© Twwwj rr^5ISOT{43 tr? h 

Xr-^TBO 1 Oj ttM I D I*B»CC:tel>TiRJI3 

[0 0 3 2 ] @^-<> U-A(0HHff 

5Sl8©M*r«. fj^^>F7U- 

"<> u-abkcw:, ^>TA>r>^-^'^^!f$n 

- Ap a i* > £ -^^t»-ri»iiBiBmit?i«iT-5 *><d-c 
[0 0 3 3 ] cnccjro, 8»oa«it:T^«:ttt»»« 
s-f-c>h7u-A©««ccc»#iitf<fc^6ccrfc. 

[0 0 3 4] ff«-f'<>h:7U-Att 1 ^Xf-^^ 
y U-A->fTS2-f-^> h 7 U-A— gt^H^V F71/- 

✓ r«*T5£-f h ^ U-A-gf^-f'O h 7 U-A# 



(5) 4$&J1¥1 0- 2 40 24 1 

s 

[0 0 3 5 ] h<DJHi# 

[0 0 3 6 ] 1-3 «li£f&£<DJ£ai 
(D'i77 U>X#-f> h 

ill £*PUTtf £&^tI&DT^>^2©m^£#& 
iS^, A l ©SKttfijtf>iI< "C^c»cc^< ft*i§£- 

ftifft6tf. *©M«£#!S«-* I \ fTKSaR^-^tCJfc 

^K«***sc±ttT*ftt>fr&r*>a. 

[0 0 3 7 ] $K(C J:ttfc£. A 1 <D&£{iBK*5#£iI 
ftU^K4B^69. Oram-9. 5 mm^gff LTtf 

fcfifit*ofc. i/c*5or, Ai^co{4gtc^*ra 
«T«:*jt»-c«. ±jfiow5ett«*y 7 7 

40 hXril^. 

[ 0 0 3 8 3 ©'J^r U>^3lJg 
^c. ±3^<DJ: ^tc L, tWc 'J 7 7 U>^#-f > h X 

[0 03 9 ] CCX\ H5tt'J7Tl/>^OhXr 



(6) 

9 

[0 040] i5^6^f>^J:^^, 'J7 7 U>*3l 

SR-rntf, ccD^^rffi^-rtt^orr^^r-^ (is 

[004 1 ] 

V r = a • VH+jS 

«icc*^r, vmtm&& (frsaiK?*--*) r& 
cfctftftt, Pi— trr^r*oTfc» y?7i/>^> 20 

[0042] ®V^t U>*fflfflM 

ST, ctDWc&oTtt, waH»«tc**ti*JTBWS9 

let*. aW-Wy^r U>*iJM>hXr fciMTfttf 

[0 04 3 ] CC-C, il^'i^U^^^^Xr 
«UM"*I5S9 (J^T, «J7rU^WItra^) 

C^c -eur, H6*«R2«CCUfct><D*sB7r* 

Wttsn*. 

[0 04 4] 
«2] 

Tr =- (7//VH) +5 
[53— fr y-Cfeo-C^, •j7rl/>^-f>l , Xr4£ 
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coc***«:J:-*rSt(rr*. cnt*, Kistfctt* 

[004 5] Sr. K2^<i:ot, ^Tl/^i 
T r 3&s***x«, HftWOfflWWWB*^^ V v r U> 

rfcku Je-©l»05BJt**y7rU>^aKVr 

ncdPs-rsci^r**. ft**. ■i# , nru>^ 
#-f>hXr«:auytitr tcfT&*«f*>*i £ <£>r &*i 

[0046] @>wmv$o$imT- 

[0 04 7 ] 
[&3] 

x=v 0 - t + x 0 

[0 04 8 ] 
[«4] 

Xr=V 0 - t r' -f X 0 

30 sc£#r**. Wot, »««rPS^r*«*WFinJ 

(fcTF, »«Htttt»<fc^5> tot*, #5£tCj:oT# 

&£c£#r#&o 

[0 04 9] 
[K51 

t Q = t r - t r' 

= t r- (Xr-Xg) /V 0 

SKp6 U 7 7 u>*BSfffl*T r C ttc Jc-^T 

40 oMW^h. »3r^sns«ia«:fi£or«i%l8«i-r 
7 7 u>^^^hxrK:ai, u*>*>. ^o^oas 

[0 0 5 0] fc*r. «<D^S«K:oc»r BKftjl 
SHMvofcWGi*. *i/t, 'J7 7 u^ifivr 

50 ^cfc^cclWB (jWfW») T&ci*s-c**. 



XL 

[0051] (BmrnmonkM^-^^ 
m<D&mzxN. mmmoL^voN <<o> . m 

[0 0 5 2 ] 
[«6] 

XN = V 0 N • t N + Xe 
[0 0 5 3 ] St. mr^OJ:^tc. ?H«SSI»ffi3 0 (B 
F3^«*t«l8K:-3Ccor3&»6±*©7* HzVifSF 2 

i&x^icii&*?<DmB*mmoxwmxxv k n 

/cB*SJ*llt««FSiJt kNiortttt-TS. C®*BA, HI 
•^Wt^Wjrotc^ 5 

sit km** -^n-enai^ts^^r^^-^io-c 

[0 0 54] CCT, *>^"-6a*K4K&-r£<h#© 
£j£<D{&a£giM »; 7 r U>X*V > h X r N tfe&Tti 

T, gU*s(WJ7TU>^-f>hXrN«:lt^ 
SJ (JHT, ffim>)?7 U>^l»jfflt r N£tO) <t, S3 
HtS «M»©««Wf5!J t k N £tf-gcT *<fc 5 tcglfta* 

[005 5]*fc, ^>A-6#K4{C«t5a3tt. 

ac£#fl*ui>. c coast*, i§t£iiigvkNcc>tfj£ 

(KIT, U>XilJgV rN£l> 

5) *iE«ticK«2KVkNK:— SkSiftitf. 

zmn&mm (=o> «:lt, ?yu>** 

hX r NK:*rSB$8iJ£ t r N' itii, 
[0 0 5 6 ] 
[*7] 

XrN = V 0 N -trN 1 + XeN 
(/c/cl, na»«ijS/c*>6V0N = V r N = VkN) ft 
&W%tfi!8W3L%* CCD&7 £*)t$Mt r N* 

[0 0 5 7 ] 

[*8] 

t 0 N= trN-trN' 

= trN- (XrN-XeN) /V 0 N 
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cott8ecj:or«ara»6«FSJtoN**«>, cod^j 
tMHWnt kN«c*5i»rawy 7r u>^^>hx 

ttSc fcfc, «F»Jt0^6»fiV0N ( = VkN:g|^ 

[0 0 5 8 ] ©«Wxa-#2> •Ii^D-7^Ki 
10 (a) h^>^ h&a 

ff«9aL«fLiB^tta9iitfL]B», HI 1 (A) 

«(4aXT*"Ctt»a^SI«ij£K:»^t»r« l &MW 
U HrH£{4aXTix>FffiiaXe©raolBHr«, 2 

hj3k:*51»t« % raffia j * h^>s** h&aif^-r 
&«sn«ffanin«iH (t pt> . gtc&KMug** ^ ^ 

30 NT) tfo-fZ>. CCV, bzrlszsv hfigXTli, ft 
hfifXTO, l/X h(iaX0<tx> KSjgXeO 

*fHj«fc9 *>x> Kffiax^SFotcr*. 

[0 059] (b) ^i£B$S^B$SUt cOttS 

hi i (a) cc^-r^a:, ft>««i£tt&** <£ imam 

"C, ^iIB#S^B#^J t dcflloaflW 0 & S <*: 9 (c . 
iM^o-W >HLil*5 J: C^^x n - r ? ^HiiM^iS 
Srntf, HI 1 (B) tc^TJ:5«:, ffgixn-^^ 

50 gljt NT^-COiaCC, ®©aSKV*5 0*>6V0N (< 



(8) 

13 

X\ £-f> «B«l««iWHltctaT©J:^«:L/"C«ae) 

-So 

[0060] nmmmm t fcvauss^sa t 

[89] 

V 0 . a =-V 0 N • b 

[006 1 ] 1 
[810] 

a + b= 1 4- to 

&tc, 89*5<£t>*81 O^CcfcO. TSaSWSSrfS. 
[0062] 
[811] 

a =V 0 N (t4-t 0 ) / (V 0 N-V 0 ) 

[0063] *«c, m&sia&ma t »«i3#h$ 

[812] ; 
tc= to + a 

^tQ+VQN- (t 4 -t 0 ) / (V 0 N-V 0 ) 
= CV 0 N- t 4 -V 0 - t 0 ) / (VqN-Vq) 

[0 0 64] CCtJ, 81 2«C*5»at4t*. 

o-ciBBl/fctoN*fflc»t:«S;KJ:OIWHSti*. 
[813] 

t 4 = t 0 N- CXb-Xq) /V 0 N 
[0 06 5] (c) WMX*-? r 5y®MT--2<Dftl& 

[814] 

aP = -V(/ (tc-tPT) 
fc/cU 81 4«c*$W4 t PTtt3«K:J:9»tiSft 

[0066] 
[8 15] 

t PT = t 0 + CXT-Xo) /V 0 
[0 06 7 ] Sfc, J9t»^0— ^^>*tjt«:*5W2>Jfft 
aSVttftl 4T>#&>*5>*i£aP «0) «rffll»TTK 4C 
81 6 fc<fcoT3fctf>£C fl«*a-**>ft 

^miicc w £ & £ . 

[816] 

V = V 0 +aP (t-tPT) 

[0 06 8] 
[817] 

X = P, • t 2 +Qi • t + Ri 
TctcL PX Qx RHm$CCih*)> Ctihl*. 81 5 
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7t»174tta»U^BIll (A)tC^ttO 

jfofc, »17tt, B#SMt PTtM®fc#vo, »£I$S« 
^Jtcr<1^^0t^62^M8r* i 3. BSfltPT 

[0 06 9 ] Cd)^XC2-T y7toM?-*<Df&£ 

«o) £«T©J: set breaks. 
[818] 

a N = V 0 N/ C t NT — t c) 
[0 0 7 0] CCt, 81 8KfcW*tNTa$fc3BC«fc 

[819] 

tNT=t 4 + CXT-X 0 ) /V 0 N 

[oo7i]*^ gtiixo-T v y'mkK*vmm 
u-r ^'ifiii^Tis82 iccctota-rci^r^ 

[82 0] 

V=aN (t-tc) 

[0072] 
[82 1 ] 

XN = P 2 - t 2 +Q 2 - t+R2 
[007 3]fc/£U P2. Q2, R2«S»t?*0. C 

tihU, 82 1 £82 1 £ t tTIR»l/^*«:H l 1 
(A) *ciWt<M«e«*«X«ciK:J:0*«)*c 

v on . aB^aiss^BSSi t c-c«# a* 0 1 1* z> 2 #k 
■c, 82 1 1 7(D*«ii«o<ao, J: 
[0074] cw^c, ±MLtcwm- mmfcoi&M 

[0 07 5] 2. «N»»©»ff 

. 2-1 sa»«bf¥ 
i, s e 2 ©HJMf Ki^»tnaaK vHfectcm 

B«H*«Wjr&. cn&©«*». ib^«m»3ik: 

0 [007612-2 H^ttffi 



15 

+ - bx$>2> a 

2-2-1 xmm&t&tcmiizsmt-Ts-cMmzn 

$r. xmmmi&fc&ioz&MVT sx-MmzMaum 
mm-?2>o mi 2cc*jc^r. n^mmm^i oiz. 
teznzmmm&z&m'r z c^-^s 1 ) . ^tc, 

»»f»«0^f-dr^«;«WlTS Uf-;7'S2) 0 J| 

a-rs«>o*i**-r-5. s3oc^ 
r<t r b o 51 wjmn xf-^^i 

[0 0 7 7 ] C<D». H*Btr«S»l 0«,. Xf-jf^ 
CCtt^-^ABRr* (^f"^S3) . ±8ELfc« 
ttt. ^f-^^ TBO 5 0 J taR<ff3'<4 b<D 

[0 0 7 8] ff£W«ffliff 1 0 W\ ffiSR^ ^ h *s 

4) o HSR'** YCD^-ZTste. t&Ltc^HC r B 

0 1 Oj *-T^> h«3^^ h#(4-C«St$ 
ft&CDT\ X«f -;^S 2&C:tet>T*&ftl£n/cX^-£X 
^fi0t4^V Fl^rB0jT5^WF@*iri0j 

[0079] . »*t»«^ia 3 tc^r r b o 5 

1 wj r b o io wrjr^^i-rnn x^** 

r, asm h***oraoiSft*««Bai$<i-6. ceo 

Mn/cw (7tf?h) ±&§gA^ KD»3^-f hfc 
^^jA^n/cw (3 f * h) £0H*/c lOt'-; h-CibS 

[0 0 8 0 ]— # k Xf7 ?*S 2CC*5C»T«»l3n/cX 

t--£x£^#>t4>'<-y fsjw r b o j r^os^v h 
@# ri oj rtti>ttetct£. -^S4(D|iJE^l 

b&tm$tixi,>2>m^&mn±%z.x7 b<omm 

i Obr? ho-r-^ittiKO&^o 
«. T(i3 tr? kc ro j £:ttJinL>T l o tr? hcoiiig 
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[0 0 8 1] &*C. Xf-^SBTtt. »3«C**r#li 

m.T~$t<cm^x{%j&2t\z> 0 com* xf^s7 
~2te£Vffimm&f r -*fcm^xftf&2tiz> 0 

[0 08 2 ] actc, Xf •>7 , S8^Mr^a-y 

mm&T^. sr. 2 oomito^ji^M^j t 
4*$<fccf«i 8*ffli»r«-»r*. fit, #«>/djn« 

^o-^ >ttil i fMt* a - T v ^flSMODWiil^-- * 

20 srftisr*. ivmis^^nmaihai^^ 

[0 0 8 3 ] ^CCC % Xf^'S 9^Jft*, ^:-^3>r3 

>fd-7 1 1 center *<as^--* ( t, x) 
r*. cogm-^-* (t, x> rati, B#£lJt 
tester sacoffisax^^^^. ccr, ram. 
mmtffiM t o^6»^7t *ra 1 ^cd 

SiJt©fcT9^«rS<rSCi«>-C#*. CCD^^CCLT 
«FS»Jt<otr9^*l8:3£r*c<bK:j:0. ffgl^3i#iiM*5 

^cfdw^atfcistcfefrt-sfajsf 5 -^ (t. x) ©mi 
r 9 ^miscc*5^-5st 1 <o»ff«riE*^» enters 

[0084] S/c, glCDftSXtt, wra<D*fficcj:or 

. ttsmtetim t od!p e>ffsi*ra«pai t p t $ r 
40 «, mmt *&3teR\oxwmmmhmictoV2>mi 

mtczxkt, mmt*&i 7tcRAisxnmxu-# 

«eaitc*^tt«*ra«FS»jtNT*r«, B#^jt*» 
2 1 tc«Aur«ffixo-T9^«utccfcw^aotta 

X£3frfc, IBttl*ffflKSSJt NT^^9Jt4*rtt, B# 

**«>s. fur, c^u-cf^u/effiaf 5 -^ (t, 

X) H^«[««ff 1 O^^^y0^(D7 K 
50 ux*»6»SPJt(DIIH#K:«»rs. CUt^^'J(D^T 
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MOT FUX*>6l*Mt©»»KtM^-* (t, X) 
[0 0 8 5] iC5"C, SlftoaW^-ftt, ±2Lfc 

£5 terns, »«. mm^^^v-yv-^vm. * 

[008 6 ]cct. etttfr^-cw:. yu^-fFKft 
##ii*ia££cc&*. vuy-fF«:lft«MM& 

3&s*tT«-f^> F©«^-r*lT®«K«:iS orator 
[0 08 7]«t, Mtr^OKSfKB, 

500msec)a«C#^F7l/-At 
»*3nfc»tt (JTK. IBM) WftotiSJ:*)K, 

gt^> U-A*sR*fflStifcl»^6 5 0 0ms 
e cf£(D*-^:>£0 ©tftiyeW»*>6««:«*>l/»ft* 

[0 0 8 8 ] CO^tCOl^"C, 114?:#Ilt^t 
£ e cct, 014 (a) &c^-£^>^75£^ 

■r^o tr, n^^^>vac^>r>x\t, m 1 4 (t>) k 

T r £R#H t r ' tomttVMr OT*DK»*l»M" 

tdB&gfr 6 r5 00msec - ( T r ' + t r ' ) J ft: 

F7 U-A*SR*tH$ti/cB#j*>6 5 0 0msec 

[0089] «»4 ^> F ilW©»&«foj< 

M^K^Mt^. Wi-f^F©**^*. 19 
14 (c) «c^*3«clWi*-f a>*«:»L-c. WW 
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trN' ^tfjfeffL-C«©IB»*lllft"*"ti«J:(r». 

■C, (^^^>F7U-A*sR*Hi§tiyt«p*>6 ^5 

00msec- trN' J /ctt&i&O/c* W 3 >^«:*5 

-A^ai3n/c^>65 o oms e c 

[0091] 2-2-2 $&&0&bVTSTXatZtl 

[0 0 9 2 ] C<D*a^r. IT»ttfc0M"**^-**i* 
tt&^>F£l£*VT£ T90J . -f'O F 

£*i^ir£ T8 0j *cRe>ft*. CO/cfc, ^f- 

[0 0 9 3] ^CC, 7f^S8^tJW^>b 

50 asftwui^-^fca^^T, ow. 



19 

(t. X) £fftU£U <£<Dft$llcmi*>tltcs<*:V<DWi 

[0094] c<D£5ic*mmBi&ia6^x\t, tm>( 
htmmj^y b<o^f--^^^^<o^mvr y 

© s » e y y r sen* $ tt/ds^tt*g£pi£-r sci^r 
c©i©^ ft3fe©ei&fc-yyr^3 ft/cms 10 

-c\ try -/ ifsjilcDfl^-cglcoii^^ii^T 

[0095] 2-2-3 *mfoBmtcmt>Z&9b£T 
y x *m 3 ft/c»*««*fi»© Stt try >> -5 20 

/tit *3tn©*7— ***v^$nfct§^ cn^ 
n*ae»© sift try -/ x&mz ft fc«*t»«*«E*© a 

ft* 0 

[009 6] W*«, 8WHWR# % tr^-Y^> 
A T9 0 kk vv, B0 10 wrj, SW-f'O h 
:7U-A r B 0 50 kk, B0 51 vvj, g|gt>f 
T80 kk v vj Vffif&Z fix to*) . 

<um^, ft*©SB& try ^t«* rgoj , 40 

r8 0j«a»tscim5#, xf-^^ r b o 

5 0 J £ T B 0 5 1 j ttW1-*Ci*J-C#<CK C 
<Dtc&>, fl&J b y 4 h TB0 1 

0 wrj i^-r-Oh7L/-A«Ml$n, fTK-f 
Oh T90 kkvvj iii>f^>h T80 kk 

v v j tts^oTitaM^- ccx\ rt 

3£>f-<> b7\s-A<Dv vttJTffiiSK©±{47 Vv Y*. 

&lx*$*)> r wr j [tTit3 Vv hzmuxi* 
z> 0 Ltctf-ox, rs&m&(DT&3 vv htzmmztiz 
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LXi>m&&<Df$g.&&it-?2>t>VXiZtj:<. ^SSft 

x\,>zm*m®ttmxm<DMtemL?zc±&x$ 

^mmt&v&WiVT sximztitcm 
mitin*'&&<o&ibvysxn£.'rz>t, u^o^nv 
y ; x^m s n r c * s ttte &Mt*m&» $ * c <t r 

[0 0 9 7 ] */c, *^&f&lC&t>Z&WiV7 

i§ $ n/c sunt $s £ t£*© a u e y y r?s£ *r & tc 

U-AJ , r^V*-^';^-* 1 J % rjip|^>F 

F^wAj , r j is & —j^jv-t — ^ 3 j -©JBriBi* 

rtr^^^> h y u- aj , r a ^mi^— $ i j 
hrR*tti$ftfc»fc:. ^>^w^f-^ir 
JS^SftaB^^tiar**, rj«i^>h7u- 
aj , r^o^-y^u^-^ j an*? hr^tB^n 
c©<h#, ?Pi^>KJM$ns^ r^>£ 

b y u-aj , r ^>d7-/^f r -^2 j #si<& 
ta ^ tifc««: 4 > ^ -^'jut 1 - 3? 2 r ^ $ B$ra# 
^M-r^<b, ^mm-f^o by u-aj , r^>^-^- 

[0099] cntc^o. ^mfmiiCi&KhuMVT 

[0 10012-2-4 4&mM»tcmt>ZS1bVT 

sxzmztitcmmmnzMi u immcmmLtcn* 
m^xn^otcm^ 

i&m&m<DgW)VT y^c^xitt. nte-f^ b<D* 
f-^iit rgoj *mi*&&. cntsMi d \m 

BtSI^'O FcDXf-^^ rs 0 j ttM I D I a^tc*5 
b*y<DXT-2Xfcttfc?2> 0 —J5 S wmj 
HCD^x-^X TB0 5 0 J -^StSS^-f hOXr 
-^XTBO 5 1 J «M I D I ffi&lcte{,*XV{mWZ 
*±UXmm$tiXl,>2>b<Df)miRZtlXi,>2> 0 C<Dtc 

[oion ic ^r, midi m^mmbtcm^m 
-^t^^ 0 *yt, *nss»»<De»try^rfi6fflrs 
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*l/cSi#ti«*M I D I««fc*«0/c%£<DS*3« 
m<D&»VTS\Z* MIDI ^{CWUci^t 

[oio2]*fc 2|s«*»»*c«*>se»tr ^-cts 

~*«&m<*ftftt>o uwot, 
gi& try -> -csb»3 nyt«*»«*M i d i m^mm 10 

**©S«fctry ✓ MIDI atSKWftUA:*^!* 

[0103] 3 . $mw 

Fiid^6ux hWcM^ciic^or^t^tB^n^o ft 

[0105] <2>±i2H«JBSS«:*5C>T, *©ttft«:«*> 
£>f^> h<tL/T, JTK-f'OF* fWt>^>F, 

£n&fc(D-c&£ft< . ^©^t^&£?prf &/c& 

ffi&mZ tifdik, T*<D7 * F -fe S F 3 

jfcl^fc ft C<D*^tC«, fit*S2-3©7 

* h^Vlf^ilMl/ft^OTlf^^V h#£j££ftft 4i 

mfrTJjO'? * H2>tSF 3£:3liSL/ft*PofcC 

[oio6] c<d«£ 5 ft, »fc^*fficc*»s-rsyt«>tc 

»rfcft>f-<>h^«»n*rSti^K:«, 
>F<Di§^<t|51«K:, Srfcte-f-O F 2* 
^midi j»BK:fciiTtaffl«ffi^-i o-cs*3*rci,> 
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*m i d i aKtcaiftofcm^sisstt^ft^ci 

[0107] ®±ia*«fl^»cc*5i»'rtt. ^cDf®BS^b 
cD/cfe^$nri^fti^ % ^>*-M^*ifc< ^> 
hOSH^-^CCtt, ^R^>F#^L/e&*7jrr 

tb^C^C^r^, C<D=^-n- FKC^-f at*sJH3£3 
[0108] 

e» fey -/ -csa» § n^w»««*fi£* 
oitbty^rs^o/c^tc, fie*<otry-/©tt««: 

^^«:^t>sa«l)fy^-c^U^:«^«:«^ 
ft?i?#£Wi?-£c£#-c#&o $/c, se*©a»try 

>0 >*£W^T£C£#"C#£o 
[SffiOfSS^ft^] 

ta i ] c®§m<omm&i&<om!&*^'?'7v » ^ 

X<hZ>. 

[0 2 ] raH*»flStC«te*fTK^'<> f y U-A<D 

[0 3 ] HjllfiJBJ*CC^*>4»*t-f F ^ U- AO 

[04 ] H2SJ^«teffi*>**«^> ^ 7 

30 [0 5] HSBWB««:«t>*y7T u>x^>f>F^ 

[0 6 ] laeaB&SSKUfcto* U>7MIT r 

[07 ] 06£IBR2ftlCOfcB'C**. 
[08] 06 £8&R 4 fgCC U fcit'$)6 e 
[0 9 ] H*J6JB«CC«feS*©»««L3l«:^ , ria'C 

[010] KII*»»K:«*>*«6'C7nSnS«lji«: 
40 itit^i. 

[0in (a) ttwacDfttc^u^jstsiofta^ 
[012] *n«»«^«*>^ ssfet-r s commit 

[013] M I D I M v -fe-^^ti^^c 

[014] pii6ft»sjcc«*>sj7S, «a-r^> f ^ 

50 [1W0S»9i] 
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4 -a, e-y^- <jh«««) • io- 

H^mT^gP, ll-t->3>3>hD-7, 2 5'" 



*K«*B*ffi^a. »»w«£flt^&. jtwttsa£j&£ 
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www h *2/w h mj/t-r h 



100 10000 
10)10000 
10110000 



Okkkkkkk 
00010000 
000 10000 



Ovvvvvvv [90 kk vv] 
Owwwrrrr [BO 10 wr] 
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[S3] 



y-h*^J8£ 10110000 01010000 
f*P»-f*>h 10110000 01010001 
h 10110000 00010000 



Okkkkkkk [BO SO kk] 
Qvvvvvvv [BO 51 vv] 
Omfwrrr r [BO 10 wr] 
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[06 ] 



Mm<(*>>h 10000000 Okkkkkkk Ovvvvvvv [BO kk vv] 
tt»A-T h 10110000 00010000 Omrrrr [BO 10 wr] 
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